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TITLE: High-density removable expansion module having I/O and second-level- 
removable expansion memory 



Summary of • Invention Paragraph : 

[0003] The broad use of portable host computers, including laptops, notebooks, 
palmtops, Personal Digital Assistants (PDAs), and hand-held computers (hand-helds ) , 
has been severely hampered by limited capabilities for expansion or customization. 
Expansion and application customization has been performed via only one, or at most 
two, slots for removable expansion modules for I/O, I/O adapters, memories, and 
memory adapters . Memory expansion cards have included DRAM, SRAM, ROM, and Flash 
technologies. I/O expansion modules have included dedicated peripherals, 
networking, modems, wireless communications, serial I/O, and bar-code and other 
scanners. 

Detail Description Paragraph : 

[0176] At. the system level, the invention is not limited to the illustrated 
embodiments in which a removable expansion module with second- level -removable 
expansion memory is directly plugged into a computing host, but is equally 
applicable to situations in which one or more intervening adapters or dongles is 
used to adapt or couple between the interfaces of the expansion module and a 
computing host device or system. In a specific but not limiting example, the 
invention is applicable to the use of a CF Card with a CF-to-PC Card adapter, so 
that a CF Card according to the present invention can operate indirectly in a PC 
Card slot. 
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Application 10/449867 is a continuation-of US application 09/439966, filed November 
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May 11, 1999, US Patent No. 6353870 
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US-CL-PUBLISHED: 439/076.1 
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The utility of portable computer hosts, such as PDAs (or hand-helds), is enhanced 
by methods and apparatus for removable expansion cards having application specific 
circuitry, a second-level-removable memory, and optional I/O, in a number of 
illustrative embodiments. In addition to providing greater expansion utility in a 
compact and low profile industrial design, the present invention permits memory 
configuration versatility for application specific expansion cards, permitting easy 
user field selection and upgrades of the memory used in conjunction with the 
expansion card. Finally, from a system perspective, the present invention enables 
increased parallelism and functionality previously not available to portable 
computer devices. 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This patent application is a continuation of U.S. application Ser. No. 
09/439,966, HIGH-DENSITY REMOVABLE EXPANSION MODULE HAVING I/O AND SECOND-LEVEL- 
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U.S. Application Serial No. 09/309,373, CLOSED-CASE REMOVABLE EXPANSION CARD HAVING 
I/O AND REMOVABLE MEMORY, filed May 11, 1999, all of the foregoing applications 
being incorporated by reference herein. 
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Code Scanning and Data Collection, Socket Communications, Inc., 1998. 
ScanDisk CompatFlashSanDisk Corporation, Apr. 1998. 
SanDisk MultiMediaCard, SanDisk Corporation, Nov. 1997. 

Apr. 30, 2001 PCT Written Opinion for related International application No. 
PCT/US00/12796, filed May 9, 2000. 

ART-UNIT: 2189 

PRIMARY -EXAMINER : Lefkowitz; Sumati 

ATTY-AGENT-FIRM: PatentVentures Smith; Bennett Van Dyke; Korbin 



Computer hosts, such as PDAs, are customized for use in bar code scanner 
applications through use of a first-level removable expansion module having bar 
code related circuitry and a slot and internal connector for a second-level 
removable memory. In combination with a connected or attached I/O device for 
scanning bar codes, these modules provide embedded bar code scanning I/O adapter 
and/or application-specific functions as well as second-level removable memory 
functions. The removable memory may be used to store a backup copy of the scanned 
data for restoration in the event the original scan data is lost or corrupted. 
Restoration may occur using any interface compatible with the removable memory. The 
removable memory may also be used by. the bar code scanner application specific 
circuitry within the first-level removable expansion module . In illustrative 
embodiments, an industry standard physical and electrical interface couples the 
application specific module to the computer host, which provides user interface 
functions for the application. 

44 Claims, 20 Drawing figures 
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Wes Brewer, Smart Solutions for Smart Phones, SanDisk Corporation, 1998. 

CompactFlash Specification Revisoin 1 . 3CompactFlash Association, 1998. 

PC Cards and CompactFlash Size CF+ Cards and Ethernet, Serial Communications, Bar 

Code Scanning and Data Collection, Socket Communications, Inc., 1998. 

SanDisk CompatFlash, SanDisk Corporation, Apr. 1998. 

SanDisk MultiMediaCard, SanDisk Corporation, Nov. 1997. 

Apr. 30, 2001 PCT Written Opinion for related International application No. 
PCT/US00/12796, filed May 9, 2000. 

ART-UNIT: 2833 

PR I MARY -EXAMINER : Bradley; P. Austin 
ASSISTANT-EXAMINER: Leon; Edwin A. 

ATT Y-AGENT- FIRM: PatentVentures Smith; Bennett Van Dyke; Korbin 



The utility of portable computer hosts, such as PDAs (or handhelds), is enhanced by 
methods and apparatus for removable expansion cards having application specific 
circuitry, a second-level-removable memory, and optional I/O, in a number of 
illustrative embodiments. In addition to providing greater expansion utility in a 
compact and low profile industrial design, the present invention permits memory 
configuration versatility for application specific expansion cards, permitting easy 
user field selection and upgrades of the memory used in conjunction with the 
expansion card. Finally, from a system perspective, the present invention enables 
increased parallelism and functionality previously not available to portable 
computer devices. 

36 Claims, 42 Drawing figures 
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ABSTRACT: 



Methods and apparatus for closed-case removable expansion cards having a removable 
memory enhance the utility of portable computer hosts, such as PDAs. In both a 
first and second embodiments the closed-case removable expansion cards preferably 
use a Type II CompactFlash form factor. In the first embodiment the removable 
memory is in combination with an external-I/O connector or attached external-I/O 
device, providing both I/O and memory functions in a single closed-case removable 
expansion card. This increases the expansion functional density for portable 
computer hosts, such as PDAs. That is, it increases the amount of functionality 
that can be accommodated within a given volume allocation for expansion devices. In 
the second embodiment the removable memory is a private memory for application 
specific circuitry within the closed-case-removable expansion card. This enhances 
the utility of portable computer hosts, such as PDAs, as universal chassises for 
application specific uses. The standard CompactFlash physical and electrical 
interface couples the application specific card to the host, which provides user 
interface functions for the application. The cards include a top located slot and 
an internal connector for accepting a MultiMediaCard as the private removable 
memory. In addition, the application specific card will generally have some manner 
of I/O to required external devices, such as scanning devices, sensors, or 
transducers. Otherwise, all functionality for the application specific function is 
self-contained within the application specific card. 

40 Claims, 20 Drawing figures 
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ATT Y-AGENT- FIRM: Harrington; Curtis L. 
ABSTRACT: 

A computer housing and expansion card design facilitates the addition and removal 
of expansion cards from the front of a computer housing without disassembly of the 
housing, and further facilitates the connection of external cables to the expansion 
cards from the back of the computer housing. 

7 Claims, 8 Drawing figures 
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ABSTRACT: 

A computer main body has a system bus. The system bus is connected to a PCI-DS 
bridge. A docking station has a plurality of expansion devices for expanding the 
functions of the computer main body. The computer main body is attached to the 
docking station by means of the DS-PCI/ISA bridge of the docking station and the 
PCI-DS bridge of the computer main body, while the expansion devices of the docking 
station are separated from the bus of the computer main body. The computer main 
body outputs to the docking station an instruction for starting power supply, after 
having been attached. After switching on of the docking station has been detected, 
gates in the bus sides of the DS-PCI/ISA bridge and the PCI-DS bridge are switched 
ON . 



23 Claims, 16 Drawing figures 
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